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Abstract Owing to various acquisition schemes, it is challenging and time-consuming to compare the quantitative indices derived from different MR methods. In
this study, we used diffusion spectrum imaging (DSI) to analyze structural lateralization of arcuate fasciculus and a sub-sampling approach was performed to correlate
with diffusion tensor imaging (DTI). Our results showed that both diffusion indices and lateralization indices are highly correlated between DTI and DSI, which
suggests that the structural analysis among diffusion MR methods is comparable. This study might be the first one that compares diffusion indices and lateralization
between different diffusion methods in neuroscience study, which may facilitate inter-sites collaborations of diffusion MR researches.

Introduction  Since 1970s, the hemispheric lateralization has been investigated in various fields of neuroscience [1-3]. Recently, using advanced imaging modalities,
such as PET and MR, to study hemispheric lateralization has been reported [4-7]. By combining functional MRI (fMRI) and diffusion tensor imaging (DTI), Vernooij
et al. reported the structural asymmetry of arcuate fasciculus and its association with functional language lateralization [8]. Hagmann et al. performed DT-tractography
and quantitative analysis to investigate the relationship between language networks and structural lateralization by considering hand preference and sex [9]. Beyond
DTI, diffusion methods to resolve multiple crossing-fibers, such as diffusion spectrum imaging (DSI) and g-ball imaging (QBI) were considered much more accurate in
depicting complex fiber architecture and quantifying the diffusion characteristics. In this study, we aimed to use DSI to study the structural lateralization and a
tract-specific analysis was performed with anisotropic index along the arcuate fasciculus (AF), which is essential to language networks. In addition, DTI was
reconstructed using a subset of DSI data and same tract-specific analysis was performed to investigate the correlation between DSI and DTI anisotropic indices.
Materials and Methods Twenty normal Chinese volunteers, 10 right-handers and 10 left-handers classified by the Edinburgh Handedness Inventory, were studied.
DSI data were acquired with a 3T MRI system (Trio, Siemens, Erlangen, Germany) using
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determined by the local maximum vectors of ODF [11-12]. Generalized fractional anisotropy (GFA)
index was derived from DSI ODF followed by Tuch’s definition [13]. o5 o o=
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to choose opercular and triangular parts of inferior frontal gyrus on MNI coordinate as seeding area,
and transformed it to the B, images of individual participants using the normalization information
generated by SPMS5. A streamline-based tracking algorithm was then applied to the seeding area and
the tracts generated from this area and marched toward temporal lobe were selected as AF. DSI GFA
values along right and left AF were averaged separately to estimate the diffusion characteristics.
Similarly, the averaged FA values of both right and left AF were calculated. Lateralization index (LI)
was calculated from these two indices, i.e. DSI GFA and DTI FA, and defined as LI = (L-R)/(L+R),
where L and R indicated the averaged values of GFA or FA on left and right AF respectively.

Results The scatter plots of DSI GFA vs. DTI FA were shown in Fig (a-c), which shows
significant positive correlation between these two indices in all of the three groups, i.e. right-handed
(R =0.9211), left-handed (R = 0.6198) and all volunteers (R = 0.9088). This indicates that there was
a high correspondence between DSI GFA and DTI FA and the reliability of these two indices was

Fig (a-f). Correlation plot of results from DTI and DSI. The
first column indicates correlation between FA and GFA, and
the second one indicates correlation between lateralization
calculated by FA and GFA. The first row indicates
correlation for right-hander group (a and d), the second one
indicates correlation for left-hander group (b and e), and the
third one for the all the 20 volunteers (c and f).
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lateralization was found in left-handed group as shown in Fig (e).

Discussion 1In this study, the significantly positive correlation between DSI GFA and DTI FA shows the reliability of these two anisotropy indices. The structural
lateralization was revealed in right-handed group, which suggests that both DSI GFA and DTI FA can provide potentially promising quantification of diffusion
characteristics. In our results, there was no significant structural lateralization in the left-handed group, which may be a combining effect of handedness and sex.
Therefore, the structural lateralization power and comparison between DSI and optimized DTI have to be investigated with further experiment design.
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